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PlicationAbstract Eventration of the diaphragm (ED) is a relatively rare condition. Eventration of the
diaphragm is an abnormal elevation of the dome of diaphragm in which all or part of the dia-
phragm is largely composed of ﬁbrous tissue. Clinical manifestations range from asymptomatic
to life threatening respiratory distress. Recurrent chest infections are also the presenting complaints
in patients. We report a 7 year old boy who presented with recurrent chest infections with left
diaphragm eventration treated by plication successfully.
ª 2014 Production and hosting by Elsevier B.V. on behalf of The Egyptian Society of Chest Diseases and
Tuberculosis.Introduction
Diaphragmatic eventration is deﬁned as a permanent elevation
of a hemidiaphragm without defects of continuity. The
muscular insertions are normal, the normal oriﬁces are sealed
and there is no interruption of the pleural or peritoneal layers
[1]. The eventration may be of congenital origin, with a large
unilateral elevation of the diaphragm because of secondary
hypoplasia of the homolateral lung, presents with severe
cardiorespiratory symptoms in the newborn. Eventration in
older children and in adults is usually caused by diaphragmatic
palsy and present with dyspnoea. Gastrointestinal symptoms
may be present if there is migration of abdominal viscera into
the thoracic cavity [2]. Long-lasting diaphragm paralysis may
lead to corpulmonale [3]. There area number of patients in
whom a cause cannot be explained (idiopathic eventration).The ﬁrst report of a surgical repair was published by
Morrison in 1923 [4].
It is a rare anomaly with an incidence of 1 in 10,000
live births. Recurrent chest infections are the commonest
presenting complaint in patients [5].
Case report
A 7 year old boy was presented with chest pain, cough and
fever since 1 month. There is also a history of recurrent respi-
ratory infections since 2 years of age. Chest pain increased
after taking food orally. Patient was the ﬁrst child, delivered
as full term normal delivery. There was no history of maternal
fever or erythematous rashes during pregnancy. On examina-
tion, patient had a respiratory rate of 34/min. Chest examina-
tion revealed decreased movements on left infra-mammary,
infra-axillary, and infrascapular areas. Tactile vocal fremitus
was decreased and note was impaired on the left infrascapular
area. Breath sounds were decreased in the left infra-axillary
and infrascapular areas. Extensive crepitations were heard
throughout the left lung ﬁeld. Investigations revealed increased
Figure 1 Chest X-ray showing raised left dome of the
diaphragm, with well deﬁned left diaphragmatic margin.
Figure 4 Intraoperative photo showing placation of the even-
tration of the diaphragm, lax ﬁbrosed diaphragm is evident.
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showed raised dome of left diaphragm and mediastinal shift
to the right side, Fig. 1. CT scan chest conﬁrmed the ﬁndings
of the eventration of diaphragm, Figs. 2 and 3.
Under general anesthesia, left anterolateral thoracotomy
was done through the 6th intercostal space and plication of left
dome of the diaphragm, Fig. 4. Repeat X-ray after plication
showed left diaphragm in proper position. Child was discharged
and is on regular follow up without any chest infections.Figure 3 CT chest coronal section show
Figure 2 CT chest showing the eventratDiscussion
Atrophy, thinned wall and progressive distension of the dia-
phragm represent the main characteristics of diaphragmatic
eventration. Newborns usually present with acute respiratory
failure, but in adulthood the most common symptoms are
dyspnoea and thoracic pain. Simansky et al., in 2002, reported
that the indication for surgery for all children was failure
to wean from ventilatory support, while the indications foring the eventration of the diaphragm.
ion of the diaphragm on the left side.
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symptomatic dyspnoea [6]. Earlier, Graham et al. also indi-
cated shortness of breath as the main symptomatic feature of
diaphragmatic paralysis [7]. DeVries et al. clearly stated that
phrenic nerve injury – inducing chronic diaphragmatic paraly-
sis – leads to eventration [8]. A paralysis of the hemidiaphragm
can produce signiﬁcant alterations in the respiratory physiol-
ogy. These include atelectasis and ventilation–perfusion mis-
match, preferential redistribution of pulmonary blood ﬂow
to the contralateral lung, shift of the mobile mediastinum to
the contralateral side and paradoxical movement of the
affected hemidiaphragm [9].
Diaphragmatic plication is a standard, well-described tech-
nique to treat diaphragmatic eventration [2] but there have
been only a limited number of reports published, most with
small series and short follow-ups. Higgs et al. described a
group of 19 patients with long-term follow-up in 15 [10] and
Versteegh et al. reported on 22 patients with a follow-up in
17 [3]. Both clearly proved that the main and probably most
important result is the signiﬁcant and long-lasting improve-
ment in the subjective symptomatology.
Recently, diaphragmatic plication has also been performed
through minimally invasive technique, either laparoscopic [11]
or thoracoscopic [5,12–14]. Most of the published papers on
the use of this technique concerns case reports or small series,
except the one that was published by Freeman et al. [5] which
reports on 22 patients. We strongly believe that the diaphragm
should be rendered as taut as possible, which may not be pos-
sible with a video-assisted technique because of the lack of full
tactile feedback. The risk of damage to the abdominal viscera
through such a thin diaphragm is present and is probably
greater with a less invasive approach. To inspect the entire
raised diaphragmatic cupula may be quite difﬁcult. In any
case, the incidence and intensity of post-thoracotomy pain
does not seem to be very different [15]. Obviously, there are
no head-to-head comparisons to date [3], and the answer to
this dilemma will only come with further study. In conclusion,
this case demonstrates that patients with chronic respiratory
infections due to unilateral, non-malignant eventration signif-
icantly beneﬁt from diaphragmatic plicature.
Conclusion
Eventration of the diaphragm can present with recurrent respi-
ratory tract infections in children, and a differential diagnosis of
eventration should be kept in mind. Plication of the diaphragm
is the treatment of choice. In the present case also the left even-
tration of the diaphragmwas successfully treated with plication.
The child is asymptomatic and in regular follow up.
Proper informed consent was obtained from patient’s par-
ents for the publication of the article.
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